






































































































































































































































































































































センサ直径 測定範囲 分解能 周波数特性 直線性誤差
MUAP電極 5Gpm -0.5-0.5V 0.122mV DC～2000Hz ±0.1820/oFS
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Development of intramuscular probe for
local muscle function
Hisao OKA1,2), Motonari EDAMATSU3), Shogo WATANABE4) and Tomoki KITAWAKIl)
Abstract
In order to diagnose muscle function or dysfunction, surface/needle electromyog-
rams, muscle biopsy, biochemical markers inspection, muscle tone, etc. are carried
out. It is difficult to measure muscle function continuously by using these
methods. In this study, an intramuscular probe and measurement system were de-
veloped. The probe is composed of optical fibers and six small platinum elec-
trodes. The probe, the tip of which is protected by epoxy resin, is inserted in a
cannula of 1.26mm in diameter. By using the fibers, the local blood flow in a mus-
cle and the intramuscular pressure were measured. By using six electrodes (50,um
in diameter), a motor unit action potential was measured. The time-course changes
of the action potential, blood flow and intramuscular pressure were measured in
the gastrocnemius muscle of rats under the resting and the local ischemia. The ti-
bial nerve was stimulated electrically using the current of the unipolar and nega-
tive polarity with 50,us pulse duration every 2 seconds and the propagation velocity
of the action potential was calculated from the potential waves. The animal tests
using rats were carried out in order to verify the developed probe and system.
Under the local ischemia, the action potential, the blood flow and the intramuscular
pressure decreased and the propagation velocity became slower. When dantrolene
sodium was injected, which inhibits the calcium release channel of the sarcoplasmic
reticulum, the intramuscular pressure decreased but the action potential wave was
still detectable.
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